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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aliphatic- 
substituted aminopyridinium derivative capable of controlling 
the orientation tilt angle of a liquid crystal compound. 
SOLUTION: This new compound is an aliphatic-substituted 
aminopyridinium derivative prepared by binding a pyridinium 
ring substituted with an aliphatic- substituted amino group 
to a benzene ring and an aliphatic group- or a fluorine- 
substituted alkyl group with a bivalent connecting group and (la) /~~\ 1 © ^~v\ 
represented by the following formula (la) [wherein, LI is the Ji£ Jf "~"v=)^v. 

bivalent connecting group; R1 and R2 are each an aliphatic Z © * 

group or together form nitrogen-containing heterocyclic X 
group; X is an anion; and Z is a substituent group]. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 



http://u^vl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAxLaaxSDA4 14037777Pl.htm 



10/2/2003 



JP 02037777A Machine Translation 



(19) [*fiHJ H*a»»ff (J P) 

(12) I'&fflimi 'jkmftib'jkn (a) 

(11) [4>gf»^l SM2 002-3 7 7 7 7 (P2 00 
2-37777 A) 

(43) MB] flSl4^2fl60 (2002. 2. 6 
) 

(54) [£0J<D£i*] SSJft&l&rsy If V*-* -MBS 

{* 

(51) [BBf»K»a«7K] 
C07D213/74 
G02F 1/1337 520 
[F I] 
C07D213/74 
G02F 1/1337 520 

[fs>M 
[&mmm ol 

C±H»] 1 2 

(21) [dSH§-^] 8B2000-2 2 1 1 1 5 (P20 
0 0-22 1 1 1 5) 

(22) [tfJ^B] M12^7^21S (2000. 7. 
2 1) 

(71) [ffiKA] 

000005201 

(72) 

[ft*] BJU Hi 

[ttBiXttSBr] #£Jll^i$£ffirfi*;3 2 1 0#i£ s 



( 1 9) [Publication Office] Japanese Patent Office (JP) 

(12) [Kind of Document] Japan Unexamined Patent Publication 
(A) 

(1 1) [Publication Number ^Unexamined Application] JapanU 
nexamined Patent Publication 2002 - 37777(P2002 - 37777A) 

(43) [Publication Date of Unexamined Application] Heisei 14 y 
ear February 6 day (2002.2.6) 

(54) [Title of Invention] ALIPHATIC SUBSTITUTED AMIN 
O PYRIDIMUM DERIVATIVE 

(51) [International Patent Classification 7th Edition] 

C07D2 13/74 

G02F 1/1337 520 
[FI] 

C07D213/74 

G02F 1/1337 520 
[Request for Examination] Examination not requested 
[Number of Gaims] 4 
[Formof Application] QL 
[Number of Pages in Document] 1 2 

(21) [Application Number] Japan Patent Application 2000 - 22 
1115(P2000-221115) 

(22) [Application Date] 2000 July 2 1 day (2000.7.21) 

(71) [Applicant] 
[Applicant Code] 000005201 

[Name] FUJI PHOTO ¥IUA CO. LTD. (DB 69-053-6693) 

[Address] Kanagawa Prefecture Mnarri Ashigara City Nakanum 
a210 

(72) [Inventor] 

[Name] Nishikawa Naoyuki 

[Address] Inside of Kanagawa Prefecture Minami Ashigara City 



ISTA's Paterra(tm) ; Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment from its use. WWW: http://wv\'\v.intlscience.com Tel: 800430-5727) 



P.l 



JP 02037777A Machine Translation 
(72) 

>M\\ SIS 

(72) 

3a m 

(74) [ft^A] 

[»9I»^] 100074675 
[#3f±] 

[f— K (#%) ] 2H0904C055 

[F*-A (#%) ] 2H090 HB07Y MA10 MA1 1 4C055 AA 
03 AA04 AA10 AA13 BA01 CA01 DA52 DB02 



(57) [RtM (ttiEft) 



BMJK&M&7 5 y £T*M&2 tifc t° ij v 




ii, Bttftft-efttfr. ftitMi, 4SS«*SftttJft 

L ; Xtt, 7-*>T*foU ; fit, ZI*M»»*t*fe6 



Nakanuma 2 10 Fuji Photo Film Co. Ltd (DB 69-053-6693) 
(72) [Inventor] 

[Name] Ogawa elegance Takashi 

[Address] Inside of Kanagawa Prefecture Minarri Ashigara City 
Nakanuma 2 10 Fuji Photo Film Co. Ltd (DB 69-053-6693) 

(72) [Inventor] 
[Name] Kawada law 

[Address] Inside of Kanagawa Prefecture Mi nam Ashigara City 
Nakanuma 210 Fuji Photo Film Co. Ltd (DB 69-053-6693) 

(74) [Attorneys) Representing All Applicants] 

[Applicant Code] 100074675 

[Patent Attorney] 

[Name] YANAG AWA YASUO 
[Theme Code (Reference)] 2H0904C055 

[F Term (Reference)] 2H090 HB07Y MAI 0 MAI 1 4C055 AA 
03 AA04 AA10 AA1 3 BA 01 CA01 DA52 DB02 

(57) [Abstract] (There is an amendment.) 

[Problem] Offer of aliphatic substituted amino pyridiniumderi 
vative which can control orientation tilt angle of theliquid 
crystal compound 

[Means of Solution] It is a novel compound which connects wi 
th pyndiru urn ring and benzene ring , aliphatic groupor fluorine- 
substituted alkyl group which are substituted with aliphatic 
substituted anino group with connecting group ofthe divalent, it 
is represented with below-mentioned type (la) thealiphatic 
substituted anino pyridinium dielectric : 



[In Formula, LI is connecting group of divalent, Rl andR2is 
the aliphatic group, or or, nitrogerKX>ntaining heterocycle is 
formed and; X is anion and;and, Z is substituent. ] 
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X R2 



[daim(s)] 

[Claim 1] It is displayed with below-mentioned type (la) aiipha 
tic substituted arrinopyridinium derivative : 

[Chenical Formula 1] 



R2£tf*S#LT#S*«*a£»J*L : Xfi, 7-* 

g-CMftStufc^xnn,, tfc*Jj^MS/>< 1 M1 00)7 

*K-?»j&<2 7!iM1 1(J)7Jb34v*;^-ilS, J86* 
l5^a^7^Mi 3 0)7U-;u^^v^;U7H~;uS. St 
*Jg*»AM7!iS 1 3<^7;uzi4 l v*;u7H-;ut*-;uS 



[In Formula, as for Li , number of carbon atoms being connect 
ing group of divalent of 1 to 20, to be; Rl and R2, in respective 
independence, number of carbon atoms is aliphatic group ofthe 
1 to 8, or or, connects with Rl and R2 and rutrogerHX>ntaining 
heterocycle is formed; As for X, being a anion, to be; And, As 
for Z, phenyl and nurrber of carbon atoms where phenyl and 
number of carbon atoms where carboxyl ,the phenyl , cyano 
substituted phenyl , halogen substituted phenyl , nitro 
substituted phenyl and nurrber of carbon atoms aresubstiruted 
with alkyl group of 1 to 10 are substituted with alkoxy groupof 
1 to 10 alkyl group of 1 to 10, nurrber of carbon atoms 
alkoxy group of 1 to 10,the nurrber of carbon atoms alkoxy 
carbonyl group of 2 to 1 1, nurrber of carbon atoms aryloxy 
carborryl group of 7 to 13, the nurrber of carbon atoms alkoxy 
carbonyl vinyl group or number of carbon atoms of 4 to 1 3 
being aryloxy carbonyl vinyl group of the9 to 15, it is]. 



[»*3S2] TIE^ (II a) -C5*ti*BttteS!fc7 
Hfc2) 

(Ha) r= 



[Qaim2] It is displayed with below-mentioned type (Ha) aliph 
atic substituted amino pyridinium derivative : 

[Chemical Formula 2] 



[St*. L 2 f*. K*JW*»A<1;5M2 0<D7^*U> 
£>&1>I*. 7Wl/>St-0-, -s- 
> -CO-, - S 0 2 -NR-, 7;i/^r— 
7^*-U>«*fcli7';-U>«i:(0ffl^^t>-a-^b 

£T?fcy ; R 3 fo<fct£R 4 l* % -tti-PtiaAl^. KfJS 
R 4 t^fpaLt^IISiSJfl^L ; XI*. 7-* 

>r*fcy ; fit, ztt. *;utH^tv;u, 7i-jk P 
<D7JU*JU£T*ffi»£tifc7i-;u. p{i/)<j^^^^a 

#1 M1 O07JU=J + v^-Cl}g$tlfc7x n;u % ft 



[In Formula, as for L2 , nurrber of carbon atoms being alkyl en 
e group of thel to 20, or or, alkylene group and - O - , - S - , - 
CO - , the - SQ2 - , -NR-, alkenylene group , number of 
carbon atoms where consist alkynyiene group or thearylene 
group of combination being connecting group of divalent of l 
to 20, asfor R, hydrogen atom or nurrber of carbon atoms 
being alkyl group of 1 to 6, tobe; R3 and R4, in respective 
independence, nurrber of carbon atoms is aliphatic group ofthe 
1 to 8, or or, connects with R3 and R4 and rutrogenKXMitairiing 
heterocycle is formed; As for X, being a anion, to be; And, As 
for Z, carboxyl , phenyl , p - cyano substituted phenyl , p - 
halogen substituted phenyl , p - nitro substituted phenyl and p 
position phenyl andthe position where nurrber of carbon 
atoms is substituted with alkyl group of 1 to 1 Othe phenyl and 
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□ *v*;i,#=jl,g, !51^IS^iSX)<7 7!?Sl 3(D7';- 
5 07 , J-^t4 1 v*^-^t*-;HT*fc^] . 



nurrber of carbon atoms where number of carbon atoms is 
substituted with alkoxy groupof 1 to 10 alkyl group of 1 to 10, 
nurrber of carbon atoms alkoxy group of 1 to 1 0,the nurrber 
of carbon atoms alkoxy carbonyl group of 2 to 1 1 , number of 
carbon atoms aryloxy carbonyl group of 7 to 13,the nurrber 
of carbon atoms alkoxy carbonyl vinyl group or nurrber of 
carbon atoms of 4 to 1 3 being aryloxy carbonyl vinyl group of 
the9to 15, it is]. 



Mb 3] 




[Qaim 3] It is displayed with below-mentioned Formula (lb) ali 
phatic substituted amino pyridini urn derivative : 

[Chemical Formula 3] 



«"C*y ; Rl fc«fcT/R2fi. K^Dii 
R2 LT#S*«*a£^fifcL ; Xli. T-* 

^6j!ii3 0fl)7i^ji/i*fciwfp-i r K«a* 



[In Formula, as for Ll , nurrber of carbon atoms being connect 
ing group of divalentof 1 to 20, to be; Rl and R2, in respective 
independence, number of carbon atoms is aliphatic group ofthe 
1 to 8, or or, connects with Rl and R2 and it forms nitrogen- 
containing heterocycle and; the X is anion and; and, Y, nurrber 
of carbon atoms being a aliphatic group towhich fluorine- 
substituted alkyl group of 4 to 20 and nurrber of carbon atoms 
which has diverged withrespect to 3 reason include alkyl group 
or steroid structure of 6 to 30,it is]. 



[I«*ffl4] TIBst (Mb) -e5**tSIBtelSffl»7 [daim4] It is displayed with below-mentioned Formula (lib) al 

5 J t° '7 v — 't? Aj^agffc : iphatic substituted arriiwpyridn^ : 



Mb 4 ] [Chemical Formula 4] 

-N y — N 



[5t«K L3|i, gf!^/)<1J!iI2 0(D7J^U> 
*-CfcSA\ fcSlMi. TJI/*U>*fc-0-» -S- 
. -CO-, -S0 2 -> -NR-, TJU^T — U>£. 

Rtt, TKSBR^^fcttftailB^a^l M607Jl/^ 
»1?*U ; R3 fc«fctfR4|*, **t*tiaau:. BSE 
: F»26<17bS8(OffiK«ai'Cft4^ fcSlW** R3 t 
R4 fctf«*LT4B*«*a*»*L ; Xli, 7-* 
>T?»y : fit, Yii, KSUB*»#47b£2 0(D7 



[In Formula, as for L3 , number of carbon atoms being alkylen 
e group of thel to 20, or or, alkylene group and - O - , - S - , - 
CO - , the - S02 - , -NR- , alkenylene group , nurrber of 
carbon atoms where consist alkynylene group or thearylene 
group of combination being connecting group of divalent of 1 
to 20, asfor R, hydrogen atom or nurrber of carbon atoms 
being alkyl group of 1 to 6, tobe; R3 and R.4, in respective 
independence, number of carbon atoms is aliphatic group ofthe 
1 to 8, or or, connects with R3 and R4 and it forms nitrogen- 
containing heterocycle and; the X is anion and; and, Y, nurrber 
of carbon atoms being a aliphatic group towhich fluorine- 
substituted alkyl group of 4 to 20 and nurrber of carbon atoms 
which has diverged withrespect to 3 reason include alkyl group 
or steroid structure of 6 to 30jt is]. 
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[000 1] 



[0 0 0 2] 

\z J: o T 5 «SRItt£ i «fiti> «fc 3 ft«M ttft » 
?iEMtS*f. «Sfc£*5K«: % %a£;F£B$£t; 

So 5*A<DiEHC:l;J\ hPtf^ffifiU *tv- 

SHIRK ^U-^gSlp}. 7* — *JHJ-y^iEfi<D7aa 
19 9 1*) IBS) o 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards alip 
hatic substituted amino pyridiniurn derivative. Especially this 
invention regards aliphatic substituted arrino pyridinium 
derivative which can control theorientation tilt angle of liquid 
crystal compound 

[0002] 

[Prior Art] liquid crystal compound when liquid crystal layer is f 
ormed, shows with fluidity like theliquid with condition and 
regular molecular alignment like crystal. There is various 
application (liquid crystal device) which include liquid crystal 
display equipment in liquid crystal compound . Regarding 
whichever application, molecular alignment (Orientation) 
control of liquid crystal compound is important. 7 types of 
homeotropic orientation, homogenous orientation, tilt 
orientation, hybrid orientation, twist orientation, planar 
orientation and four cull 3 nick orientation is known in 
orientation of liquid crystal, (foundation and application and 
Kogyo Chosakai Publishing (1991) statement of liquid crystal). 



[0 0 0 3] »S<DKIpII*. -&\zfc£l i O)mmt&ft%): 
tfcm. XHE@S#ajR£ (19 9 1*) fER) 14 % S45 

Appl. Phys. Lett. S27^ 2 681 
(1 9 7 5*) , Appl. Phys. Lett. S29i, 6 
71 (1 9 7 6*) . Appl. Phys. Lett. IS, %Z 2g 
, 1111(1 9 7 3*) m\Z\tiJ )l>tf>8& OAffi* 

. fcmmmm. S43#, isi (197 4*) . Ph 

ys. Rev. Lett. ft. 125^, 6 71 (1976*) 3? 
^ttiElRl#J**tSffil3i|*ia»«*-frS*a. Appl. Phys 
. Lett.!*. I24#, 2 9 7g (1 9 7 4*) 

J. Appl. Phys. g4 7, 1 2 7 01 (1976 
*) »lctt»»***m*»«3KDftffl-C?»«ffilz«* 

LT Appl. Phys. Lett, ft, !&2 5#. 4 
79g (1 9 7 4*) *rctt£«X£tttf>4>ftSfr&tt 



[0003] Orientation of liquid crystal generally is decided by with 
types andthe orientation treatment of liquid crystal. It executes 
conventional orientation treatment (fundamentals and 
application and Kogyo Chosakai Publishing( 1991) statement 
of liquid crystal), vis-a-vis substrate surface. Method various 
method being proposed by orientation treatment , for 
exarrpleverticality or as method which parallel orientation is 
done, the Applied Physics Letters magazine, Vol. 27 , 268 page 

( 1 975) and Applied Physics Letters magazine, the Vol.29 , 67 
page ( 1 976) and Applied Physics Letters magazine, in Vol.22 
and 1 1 1 page (1973)etc carboxylic acid chromium complex and 
organosilane or other alignment agent in substrate surface 
chemical adsorption doing. Qyobutsuri (Applied Physics) 
magazine, Volume 43 , 18 page (1974) and Phys. rev. Lett, 
magazine, themethod physical adsorption of doing alignment 
agent to Vol. 25 and 67 page (1976) etc inthe substrate surface. 
Applied Physics Letters magazine, in Vol.24 and 297 page 

( 1 974) etc low molecular weight substance themethod where 
with plasma discharge you polymerize deposit in substrate 
surface, method which in action of high electric field you 
polymerize deposits in thesubstrate surface has been disclosed 
high molecular weight substance in Journal of Applied Physics 
(0021-8979, J API AU) magazine and 4th 7, 1 270 page 

( 1 976) etc. Applied Physics Letters magazine, inclination 
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9 61 (i9 8o*) izm^ztix 



[0004] u±o&o\zm*tj:&fimffit)<mmz*i. 



[0005] *^0^co<b^fe)<i:4S^M{zP3i-r^lb61* 

tltli, W09840375-^. W09733882-^ *S*$it49786 
"T^I-T-tFev^P [3.2.0] ^:7*>K«i*#Eaiffl 

[0006] 



[0007] 

[Kas*a-rsfctoo)^s] *i£bjis. ties (i a 

[0 0 0 8] 

[1b 5] 

da) /= 



vapor deposition method which in substrate surface vapor 
deposition does thesilicon oxide or other oxide to Vol. 25 and 
479 page ( 1 974) etc from angle of inclination, 
theaforementioned inclination vapor deposition method and 
method which jointly uses perpendicularly orienting agent 
isdisclosed as method which inclined perpendicular orientation 
is done next, as themethod which inclined parallel orientation is 
done, inclination vapor deposition method which in other 
things while turning, silicon oxide or other oxide vapor 
deposition does substrate surface from angle of inclination as 
method which theinclined perpendicular orientation is done, is 
disclosed in 6th liquid crystal forum abstracts and 96 page 
(1980). 

[0004] Like above various orientation technology are proposed, 
inclinedorientation is done also technology which has been 
disclosed liquid crystal compound But, none was a fully from 
viewpoint, control of tilt angle,development of tilt angle 
regulator which can control arrangement tilt angle ofthe liquid 
crystal compound easily was desired 

[0005] 1 -azabicyclo (3.2.0) heptane derivative which possess 
es dirremylarrino pyridium basis in side chain end it isdisclosed 
in WO 9840375 number, WO 9733882 number and US. 
Patent 4978659 numberas compound of this invention and 
compound which it is related to thestructural, as pharmaceutical 
application. But, as for compound of this invention what either 
disclosure is notsuggested to these publication concretely. 

[0006] 

[Problems to be Solved by the Invention] Problem of this inven 
tion is to offer compound which can control tliearrangement 
tilt angle of liquid crystal compound easily. 

[0007] 

[Means to Solve the Problems] This invention offers aliphatic s 
ubstituted amino pyridinium derivative which is displayed with 
below-mentionedtype (la). 

[0008] 

[Chemical Formula 5] 



[0009] [3t*. LUt % ftSJB^Stfl 7!>22 0 

friz, fcrnm+mt-i nm8<Dmi&im&x-&z>i)\ h%> 

Rl <tR2 ttf&SLX-kmm&mmZtefiLL ; 



[0009] [In Formula, as for Ll , number of carbon atoms being 
connecting group of divalentof 1 to 20, to be; R] and R2, in 
respective independence, number of carbon atoms is aliphatic 
group ofthe 1 to 8, or or, connects with Rj and R2 and 

P.6 
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3 + K^lS^aA^^M 1 ia>7JUa*5/ftjM* 

=;ut*-ju£SfciiK*BR^a/><9 7bM 1 5(D7';-;u 

TIBS (II a) -ca**L6IBKflia»75y t'Uv^ 



nitrogeiM:ontainingheterocycle is formed; As for X, being a 
anion, to be; And, As for Z, phenyl and number of carbon 
atoms where phenyl and number of carbon atoms where 
carboxyl ,the phenyl , cyano substituted phenyl , halogen 
substituted phenyl , nitro substituted phenyl and number of 
carbon atoms aresubstituted with alkyl group of 1 to 1 0 are 
substituted with alkoxy groupof 1 to 10 alkyl group of 1 to 10, 
number of carbon atoms alkoxy group of 1 to 1 0,the number 
of carbon atoms alkoxy carbonyl group of 2 to 1 1 , number of 
carbon atoms aiyioxy carbon^ group of7to!3,the number 
of carbon atoms alkoxy carbonyl vinyl group or number of 
carbon atoms of 4 to 13 being aryloxy carbonyl vinyl group of 
the9 to 1 5, it is]. In addition, this invention offers also 
aliphatic substituted amino pyridinium derivative which is 
displayed withthe below-mentioned type (11a). 



[0 0 10] [0010] 

6 ] [Chemical Formula 6] 



(Ha) /=\_ "3 



R 4 X 0 



[00 11] + . L2li. KSIlS^a^l 7iS2 0' 
<D7^*U>£T*$>6Av 7JU*U>££- 
O-, -S -CO-. -S 0 2 - N -NR-, Y)V 
y~b>S. 7^*-U>£*fcl*7»J-U>£iO!>» 

6fl)7iU*iU«"e*y ; R3feJ:tfR4tt % *tfe*l» 

xii. 7~^>-r?fey ; tit, z\t, ft;U/+:*v;u, 
7nik .p-v7;f»7i-;k p-/\nyy|» 
7i-)k P - - hPi»7x-;k pa^atiRiB^a 

A<17iMl O(07il/*;i.«T*ff»*tlfc7i-;U. pte 
tfflEXB* 1 ttS 1 0(D7;U3*v*-efi»*nfc 
7i-ik ^tll^Wl 7!jM 1 O0)7^*iUil, 
IW1M10O7;^^vS, £f*tlf^l&A<2 7!j 
51 1 <D7;U3*v*;U/-tC-JUg. ft*lR*a/i<7^S 

I 30)7 , j-;u**v*;u7fi-^* % fomva+muft 

II 3<D7JUa**>*^7K-;ut*-^S*fcliK*IS^ 
a*<9 7!iS 1 5(D7»;-;u^^v^;u7f:-;ue-;uST* 

fc*>] . TIE 3: ( I b) T*S*tL4 



[001 1] [In Formula, as for L2 , number of carbon atoms being 
alkylene group of the 1 to20, oror, alkylene group and - O - , - 
S-, - CO - , the - SQ2 - , - NR- , alkenylene group , number 
of carbon atoms where consist alkynylene group or thearyiene 
group of combination being connecting group of divalent of 1 
to 20, asfor R, hydrogen atom or number of carbon atoms 
being alkyl group of 1 to 6, tobe; R3 and R4, in respective 
independence, number of carbon atoms is aliphatic group ofthe 
1 to 8, or or, connects with R3 and R4 and ratrogen^ontaining 
heterocycle is formed; As for X, being a anion, to be; And, As 
for Z, carboxyl, phenyl , p - cyano substituted phenyl , p - 
halogen substituted phenyl , p - nitro substituted phenyl and p 
position phenyl andthe p position where number of carbon 
atoms is substituted with alkyl group of 1 to lOthe phenyl and 
nurrber of carbon atoms where number of carbon atoms is 
substituted with alkoxy groupof 1 to 10 alkyl group of 1 to 10, 
number of carbon atoms alkoxy group of 1 to 1 0,the number 
of carbon atoms alkoxy carbonyl group of 2 to 1 1, nurrber of 
carbon atoms aryloxy carbonyl group of 7 to 13,the nurrber 
of carbon atoms alkoxy carbonyl vinyl group or nurrber of 
carbon atoms of 4 to 1 3 being aryloxy carbonyl vinyl group of 
the9 to 1 5, it is]. Furthennore, this invention offers also 
aliphatic substituted amino pyridinium derivative which is 
displayed withthe below-mentioned Formula (lb). 



[0 0 12] 



[0012] 
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(lb) 



x e J. 



[Chemical Formila 7] 



[0013] li \t % Btmrn^attu 75^2 o 

Xli, T-*>T?fcy ; *LT. Yli, ft#gfitC*»#4 

Ti^St^tD^ &#6 7^3 oo>7;i/*;u4l*fciixf- 
wit, Tis^e (lib) -e«iti-&Bittfta*75y 



[001 3] [In Formila, as for Ll , nurrber of carbon atoms being 
connecting group of divalentof 1 to 20, to be; Rl and R2, in 
respective independence, nurrber of carbon atoms is aliphatic 
group ofthe 1 to 8, or or, connects with Rl and R2 and it forms 
nitrogen-containing heterocycle and;the X is anion and; and, Y, 
number of carbon atoms being a aliphatic group towhich 
fluorine-substituted alkyl group of 4 to 20 and number of 
carbon atoms which has diverged withrespect to 3 reason 
include alkyl group or steroid structure of 6 to 30,it is]. 
Furthermore and, this invention offers also aliphatic substituted 
amino pyridiruum derivative which is displayedwith below- 
mentioned Formula (lib). 



[0 0 14] 
[it 8] 

(lib) 



Y-L3-N Vn 



0 



[0014] 

[Chemical Formula 8] 



[0 0 15] L 3 li. K*JR*a*<1 ^12 O 

<£7;u*b>gT*£>&A\ £>3lMi v 7;U*U>£<h- 

o-. -s-. -co-. -so 2 -. -nr- % 7;u 

7A>*-U>£*fcli7U — U>»£0>ffl 

^Tfco-C. Rfi, 7K^H**fcliK^l®^aA<l ftM 
6(D7JU*^*T*fcy ; RSfccfctfR'li. 

Xli. 7-^">T*&y ; -f LT . Yli, 4 
M2O077iM7^;i/S, 3SBr)U±-C»ftL 
Tl^R^D^&tf 6 7!^3 0<D7;U^;US^fzliX7 1 

o-f K*JS*«tBK»»-e*4] o 



[001 5] [In Formula, as for L3 , number of carbon atoms being 
alkylene group of the 1 to20,oror, alkyl ene group and - O - , - 
S-, - CO - , the - S02 - , -NR-, alkenylene group , number 
of carbon atoms where consist alkynylene group or thearylene 
group of combination being connecting group of divalent of 1 
to 20, asfor R, hydrogen atom or number of carbon atoms 
being alkyl group of 1 to 6, tobe; R3 and R.4, in respective 
independence, number of carbon atoms is aliphatic group ofthe 
1 to 8, or or, connects with R3 and R4 and it forms nitrogen- 
containing heterocycle and; the X is anion and; and, Y, number 
of carbon atoms being a aliphatic group towhich fluorine- 
substituted alkyl group of 4 to 20 and number of carbon atoms 
which has diverged withrespect to 3 reason include alkyl group 
or steroid structure of 6 to 30,it is]. 



[0 0 16] 

*i LT. T1HS (la) £fcli ( I b) X+&2tLhm 



[0016] 

[Embodiment of Invention] This inventor below-mentioned for 
mula (la) or discovered aliphatic substituted amino pyridinium 
derivative which isdisplayed with (lb) result of research, as 
compound which possessesthe function which controls 
arrangement tilt angle of liquid crystal compound easily. 
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[0018] ^ (la) KfcHT, L* I*. Btmfii*® 
>&t-0- % -S-, -CO-, - S 0 2 ~ N R 



[001 9] iutic, a*s»<o«*^-r B ssi^^o-tf 



L 1 : -0-TJU^U>£- 

L2 : - 0-7J^b>S-0-C0-7^l/>S- 



L3 : -0-C0»7i^b>S- 
[0 0 2 0] 5* (I a) (rfc^T. R 1 fc^tfR* \t % 
fcSlM** Rl iR2 fc#e£LT££*«SiHS 

*^ST*fc£C LL* e Rl fccfctfR* 

*lB : f»tt, 17!)S7t*fel)Ci:W$L<, 

^ptf;u*^;u, n-^>^;u. *:*'<>^;u, n 

o R 1 i:R2i:^te^LTJBJa-r*#S*lfilR!|tt. 5 



[0017] 

[Qiemcal Formal a 9] 



[001 8] In type (la), as for Ll , number of carbon atoms is conn 
ecting group of divalentof 1 to 20. As for Ll , alkylene group 
and - O - , -S-, -CO-,the-SQ2-, -NR- , alkenylene 
group , it is desirable for number of carbon atoms whereconsist 
alkynyiene group or aryiene group of combination to be 
connecting group ofthe divalent of 1 to 20. As for R, 
hydrogen atom or number of carbon atoms is alkyl group of 1 
to 6. When it is a connecting group of divalent where Ll 
consists ofcombination, it is desirable most for benzene ring side 
of combination to bethe - O - or - S - especially it is 
desirable to be a - 0-. 

[001 9] Below, example of connecting group is shown, left side 
connects to benzene ring, right side connects to pyridinium 
ring. 

Ll : - O - alkylene group - 

L2: - O- alkylene group - O- CD - alkylene group - 
13: - O - CO - alkylene group - 

[0020] In type (la), Rl and R2, in respective independence, nu 
irber of carbon atomsis aliphatic group of 1 to 8, or or, 
connects with Rl and R2 and menitrogeiMxmtaining 
heterocycle is formed aliphatic group, includes alkyl group , 
substituted alkyl group , alkenyl group , substituted alkenyl 
group , the alkynyl group and substituted alkinyl group, chain 
aliphatic group is more desirable in comparison with 
cycloaliphatic group . As for Rl and R2, in respective 
independence, it is desirable tobe a alkyl group , a substituted 
alkyl group , a alkenyl group or a substituted alkenyl group, 
furthermore it is desirableto be a alkyl group or a substituted 
alkyl group, it is most desirable to be a alkyl group. As for 
number of carbon atoms of Rl and R2, it is desirable to be a 1 
to 7,furtherrnore it is desirable to be a 1 to 5, it is most desirable 
to bea 1 to 4. methyl , ethyl , n - propyl , isopropyl , 
cyclopropyl , n-butyl , the s-butyl , t-butyl group , cyclobutyl 
group , cyclopropyl methyl , n - pentyd , neopentyl , the n- 
hexyl , cyclohexyi and n - heptyl are included in example of 
the aliphatic group. Connecting with Rl and R2, as for 
nitrogerK:ontaining heterocycle which is formed, it isdesirable 
to be a 5-member ring or 6-member ring. 
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[002 1]S(Ia) \zt$l^T. XI*. 7-*>T*& 

[0022] 5$ (I a) \zt$i^T. z\t. £;utf*v;u 
otDT^+vST-M&^ftfcyx -;u, 

1 7!>S 1 + K^ffi^Sl^ 1 ft5 1 00)T 

;m*v£* K3U)^&tf2 7^ 1 k7)t;u=j+v*^ 

;UtC-;bS, K^lS^?S^4 7!iS 1 3CD7;H3*v*JjU 

7t-:- jue-;i/^*fcii«mm : ?-iSA< 9 ft£ 1 5 <dt - 

JUST*m&2*T,fc?x-;u. j£3ID^&*<1ttMl 0<D 
TiUn^vST'M&^tifc^x -j^ j*3IJ)^?&;()<2 7!> 

iaa< 9 fts 1 5 (D7 v *;ut^-;u t: =ju£a< 



[0 0 2 3] TIHS CM a) ■£« £ tl6BHfcj&M&7 S 



[0024] 
[1b 1 O] 

_/=\ < R3 



[0021] In type (la), X is anioa chlorine ion, brorrineion, i 
odide ion , p - toluene sulfoniumion and benzene sulfoniumion 
are includedin example of anioa 

[0022] In type (la) putting, As for Z> phenyl and number of ca 
rbon atoms where phenyl and number of carbon atoms where 
carboxyl ,the phenyl , cyano substituted phen>d , halogen 
substituted phenyl , nitro substituted phenyl and number of 
carbon atoms aresubstituted with alky! group of 1 to 1 0 are 
substituted with alkoxy groupof 1 to 10 alkyl group of 1 to 10, 
number of carbon atoms alkoxy group of 1 to 1 0,the number 
of carbon atoms alkoxy carbonyl group of 2 to 1 1, number of 
carbon atoms aryioxy carbonyl group of 7 to 13,the number 
of carbon atoms alkoxy carbonyl vinyl group or number of 
carbon atoms of 4 to 1 3 is aryioxy carbonyl vinyl group of 
the9 to 1 5. phenyl and number of carbon atoms where phenyl 
and number of carbon atoms where carboxyl ,the phenyl , 
cyano substituted phenyl , halogen substituted phenyl , nitro 
substituted phenyl and number of carbon atoms aresubstituted 
with alkyl group of 1 to 10 are substituted with alkoxy groupof 
1 to 10 alkoxy carbonyl group of2toll, nmrber of carbon 
atoms aryioxy carbonyl group of 7 to 1 3,the number of 
carbon atoms alkoxy carbonyl vinyl group or number of carbon 
atoms of 4 to 13 aryioxy carbonyl vinyl group of 9 to 15is 
desirable. As for above-mentioned aryioxy carbonyl group and 
aryl portion of aryioxy carbonyl vinyl group, optionally 
substituted, cyano, halogen atom, nitro and number of 
carbon atoms alkyl group of 1 to 7,the number of carbon 
atoms alkoxy group and number of carbon atoms of 1 to 7 aryl 
group of 6 to 12are included in example of substituent. 

[0023] Aliphatic substituted amino pyridinium derivative which 
is displayed with below-mentioned type (Ila)especially is 
desirable. 

[0024] 

[Chemical Formula 10] 



[002 5] ^ (I I a ) Kfcl^T. j£3IJg^§& 

-o-. -s-. -co-, -so 2 -. - 
ois&tomHSfyvfrhts.h&mm^m^ M2 0 

MlM6(D7i^/Ht^^ B 5£ (Ma) \Z^X 



[0025] In type (I la), as for L2 , number of carbon atoms is alk 
ylene group of 1 to 20,or or, alkylene group and - O - , - S - , - 
CO-, - SO2 - , the - NR - , alkenylene group , number of 
carbon atoms where consist alkynylene group or arylene group 
ofthe combination is connecting group of divalent of 1 to 20. 
As for R, hydrogen atom or number of carbon atoms is alkyl 
group of 1 to 6. In type (Ila), R3 and R4, in respective 
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„ Xtt. 7^*>T*&& 0 it CI I a ) llfcl^T. Zl*. 

*ji/+c^v;u, 7i-ik p->7;ifi7i-jk p 
K^Sa^nMi 3(7)7 'J-;u^+v*;u7fC-;uS. K 

^Jg^l&tf 4 75 g 1 3 (D 3 * v * )It£-)\, 



independence, number of carbon atomsis aliphatic group of 1 
to 8, or or, connects with R3 and R4 and thenitrogen- 
containing heterocycle is formed In type (II a), X is anion. In 
type (Ha) putting, As for Z, carboxyl , phenyl , p - cyano 
substituted phenyl , p - halogen substituted phenyl , p - nitro 
substituted phenyl and p position phenyl and p positionwhere 
number of carbon atoms is substituted with alkyl group of 1 to 
1 0 phenyl and number of carbon atoms where number of 
carbon atoms is substituted with alkoxy group of the 1 to 10 
alkyl group of 1 to 1 0, number of carbon atoms alkoxy group 
of 1 to 10, the number of carbon atoms alkoxy carbonyl group 
of 2 to 1 1 , number of carbon atoms aryloxy carbonyl group of 
7to 1 3, the number of carbon atoms alkoxy carbonyl vinyl 
group or number of carbon atoms of 4 to 1 3 is aryloxy carbonyl 
vinyl group of 9 to 15. 



[0026] [0026] 
Ht1 1] [Chemical Formula 11] 

(lb) 



( R2 



[0 0 2 7] * (I b) ICJSIVT. L } Its fiimm*® 

*<1 ^S2oa>-<ia>a«*T**s. S^SI^J: 

Xfm\*. 3 ( I a) (DL 1 4:gl«T-*4o S ( I b) \Z 

*tfR2 £EH$T*fe&„ a (lb) izfcixt, XIZs 7 
-*yVtb&. 7-S->(DS«j3*t;«tt. * (I a) 



[0028] * (i b) izfc^T, Yii. Btmm*m< 

4 7iS2 0<07-yfRa»7^*^». 3BBfJa±*C»« 

Lr^SK*jjR*»*<6»M3 o<07;i**;u£*fci*x 
8 0 1 o O t feS C <!: b l: * L 3 

fl^Wfvil/ (#L 3, 7. 11, 1 5-f h7> 

. 7, n-h^f/iKffvli/) ^StiSo 



[0027] In Formula (lb), as for Ll , number of carbon atoms is c 
ormecting group of divalent ofthe 1 to 20. Definition and 
example of connecting group are similar to Ll of thetype (la). 
In Formula (lb), Ri and R2, in respective independence, 
number of carbon atoms isthe aliphatic group of 1 to 8, or or, 
connects with Rl and R2 and nitrogen-containing heterocycleis 
formed. Etefinit ion and example of aliphatic group and 
nitrogen-containing heterocycle are similar to theRl and R2 of 
type (la). In Formula (lb), X is anion. Definition and example 
of anion are similar to X of thetype (la). 

[0028] In Formula (lb), Y number of carbon atoms is aliphatic 
group to which fluorine-substituted alkyl group ofthe 4 to 20 
and number of carbon atoms which has diverged with respect to 
3reason include alkyl group or steroid structure of 6 to 30. As 
for number of carbon atoms of fluorine-substituted alkyl group, 
it is desirable to be a 4 to 10. As for ratio where hydrogen atom 
of alkyl group is substituted to thefluorine atom, it is desirable 
to be a 50 to 100 mole%, furthermore it is desirable tobe a 80 
to 1 00 mole%. tetramethyl hexadecyl (Example and 3,7, 1 1 , 
1 5 - tetramethyl hexadecyl ) and trimethyl dodecyl (Example 
and 3,7,1 1 - trimethyl K-r decyl ) is included in example of 
alkyl groupwhich has diverged with respect to 3 reasoa 
steroid structure, ring structure where cyclopenta no hydro 
phenanthrene ring structure or portion of connectionof ring 
becomes double bond is meant. As ring structure, derivative 
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[0 0 2 9] TIBS (lib) T-i&£tLZ>m®&WtkT$ 
[003 0] 

Ht 1 2] 

(nb) ^,®yr^ * 3 



(Example and * jp8 mass t - jp9 jpl I , -tijp7*-r 
jp9 jpl I , dehydroxy => ^ ester) of steroid structure maybe 
included. 

[0029] Aliphatic substituted amino pyridinium derivative which 
is displayed with below-mentioned Formula (lib) especiallyis 
desirable. 

[0030] 

[Chemical Fornula 12] 



[0031] 3* (lib) Kfc^T. L 3 !*. fi£*KC*» 

4 u>&£ -o-, - s -co-, - s o 2 - 
a^iT^secoTiu+^-c**,, a (lib) c:fci>T 

»S8(DBK*j|-Cfc*^ fcilWi* R 3 <hR 4 <h*< 

e^L-c#s*«*a*fljj«rSo a (lib) i^aur 

, XI*. 7-*>T*fc&o S (lib) CS^t, Yf*, 

ffi^H : fa^4^S2 ocd^^^M)^t;u^;uS, 31 



[003 1 ] In Forrmla (lib), as for L3 , number of carbon atoms is 
alkylene group of 1 to 20,or or, alkylene group and - O - , -S-, - 
CO-, - S02 - , the - NR - , alkenylene group , number of 
carbon atoms where consist alkynylene group or arylene group 
ofthe combination is connecting group of divalent of 1 to 20. 
As for R, hydrogen atom or number of carbon atoms is alkyl 
group of 1 to 6. In Formula (lib), R3 and R4, in respective 
independence, number of carbon at oms isthe aliphatic group of 
1 to 8, or or, connects with R3 and R4 and ratrogerKrontaining 
heterocycleis formed In Formula (lib), X is anioa In 
Formula (lib), Y number of carbon atoms is aliphatic group to 
which fluorine-substituted alkyl group ofthe 4 to 20 and 
number of carbon atoms which has diverged with respect to 
3reason include alkyl group or steroid structure of 6 to 30. 



[0 0 3 2] &LT\Z. S ( I a) *fcli (lb) V&Z 




[0032] Below, formula (la) or errbodiment of compound which 
is displayed withthe (lb) is shown. 

[0033] 

[Chemical Formula 13] 



^^s. Br 
CH 3 
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[Chemical Formula 14] 
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litl 9] 

(13) 



H S C 



[Chemical Formula 19] 




(14) CF 3 -(CF 2 ) SV ^®^. 

CH 3 



H 3 C 




[0040] 

[Chemical Forrmla 20] 



[0041] S (I a) T-^tl^ltl^l*, UlTfC^ 
^^;itMt^^) 0 &ty\z % TIE;* (V) t&Zti 

$>it£fy£%&mmzmML. TieiC (vn -c^tis 

1b£^£i£Sft£TfzJk££-trT, TfBxfc (VI I) "Ctf£ 



[004 2] (V) Z-P h-Yt H 
[004 3] (VI) X-U-X 

3** U (i a) tmc&mzmL, ximmL 

[0044] (VII) Z-Ph-Y'-L'-X 

Z. Ph. Y1, H fccfctfXI*. ^ftOlmJfE 



[0041] It can synthesize compound which is displayed with type 
(la), withthe method which is expressed below . First, it melts 
compound which is displayed with telow^mentionedForrriila (V) 
in organic solvent, it synthesizes compound which reacting 
underbase existing, is shown compound which is shown with 
thebelow-rnentioned Formula (VI) with below-mentioned 
Formula (VII). 

[0042] (V) Z-Ph-YlH 

In Forrrula, Z formula (la) with has same definition, thePh is ph 
enylene, Yl is oxygen atom or sulfur atom 

[0043] (VI) X-Ll -X 

In Formula, Ll formul a (la) with has same definition, theX sep 
arating, is disassociating group which becomes X of type (la). 

[0044](VII) Z-Ph-Yl-Ll -X 

In Forrrula, Z, Ph, Yl , Ll and Xhave same definition as respe 
ctive description above. 
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[004 5] ±B*«S»fl>MlCl*. fh7t 

SftSo a (IV) (Dft^ttii, 1. 5 3«l±ffli*4C 
o £fclftlffltta*1 0»-3QPp^T*S)y, #£L<I*1 



[0 0 4 6] fclc. $b*ifca (VII)0)1b#«5i:TfBa 

( v 1 1 1 ) 2 tt * ib £ tti £ s- * a m m * -e s b * x . 



[004 7] (VIII) Pr-NR 1 R 2 

4*»<D3&]S-Cfc*. EJ6tt % a3Sfttt#ff*Ll\, s 

1 BWCfeS. 
[0 0 4 8] ±E* W\\)V*Ztl&it&toOVtt>y\Z 

cfci^ a (vi) t»»s*i4ftft»o)ftt)yic. Tiea ( 

IX) ■C«4*l*ft***fflt^T. TfEa (X) VTFitl 



[004 9] (IX) X"-L" 

a*. l"i4li -xa>ita#-c*y. xt'iiMta-? 

[005 0] (X) Z-Ph-Yl-L" 
[0051] a (I b) -eS*tl5fl;£«Dl^ KlTta 

Ttaa (XM)-e***i4ib^***ilfffi 



[0045] tetrahydrofuran , dimethylformimide , dimethylaceta 
mide, dicWoromethane and acetonitrile are includedin exanple 
of above-mentioned organic solvent, potassium carbonate and 
tri ethyl arrine are included in example of theabove-ment i oned 
base. As for compound of Fomrila (IV), 1 .5 equivalent or 
more it is desirable to use. reaction temperature is boiling point 
of solvent which usually is usedfrom- 20 °C. As for 
reaction, it is desirable to be a reflux conditioa reaction time 
is 10 rrin to 3-day period usually, is 1 day from preferably 1 
hour. 

[0046] Next, it can produce compound which reacting in orga 
nic solvent,is shown with compound of Formula (VII) which is 
acquired and conpoundwhich is shown with below-mentioned 
Formula (VIII) with type (la). 

[0047] (VIII) Pr-NRlR2 

In Formula, Pr is pyridinium group, Rl and R2 has sarnedeiiniti 
on as Formula (I), teu^ydrofuran , dirrethylfonramide , 
dimethylacetarride , dichloromethane, chloroform and 
acetonitrileare included in example of organic solvent, 
dichloromethane and chloroform are desirable, reaction 
temperature is boiling point of solvent which usually is 
usedfrom- 20 °C. As for reaction, reflux condition is 
desirable, reaction time is 10 min to 3-day period usually, is 1 
day from preferably 1 hour. 

[0048] It is possible in place of compound which is shown with 
above Formula (VII), toconvert to Z with production process 
making use of compound whichconsists of appropriate 
precursor , or protective body of substituent Z on the benzene 
ring. After synthesizing compound which is shown with bel ow- 
mentionedFormula (X) making use of compound which is shown 
with below-rnentionedForrnula (EX), it is possible in place of 
compound which is shown with the Formula (VI), to convert to 
compound which is shown with Formula (VII). 

[0049] (IX) Xll-Lll 

In Formula, Ll 1 is precursor of Ll - X, Xll is thedisassociatin 
g group. 

[0050] (X) Z-Fh-Y]-Ln 

In Formula, Z, Ph, Yl and Ll 1 have thesame definition as resp 
ective description above. 

[0051] It can synthesize compound which is displayed with For 
mula (lb), withthe method which is expressed below . First, it 
synthesizes compound which reacting in organic solvent 
underbase existing, is shown compound which is shown with 
compound andthe below-mentioned Formula (XII) which are 
displayed with below-mentionedFormula (XI) with below- 
mentioned Formula (XIII). 
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[005 3] (XII) H-Ll-X* 
it*. U 1*5* (1 b) *Hi:£*£*L, Xi3fi^fiS 

[0054] (XIII) Y — L 1 -X 13 

[0 0 5 5] *«8«©«fZl*. f h7t KD77X 



[0056] a (xior^^ti^-ib^^oft^y^. t 

E* (XIV)"C»**iS^*t***SftTfc-C*tt» 
^•CSJSL, TIE5C (XV) ■e3R**l*<t*»*£j«L 
. a(XIII)^**ft*fc£**»igCfc*"C£5. 



[0 0 5 7] (XIV) H-L1-X14 

L 1 I*, fflEtEli:S«S*L. X"ttX»|-» 

[0 0 5 8] (XV) Y-L1-X14 

a*, y % li 6*i;xi«, fflEtHi:ss**r* 



[0059] aaiiD-e^dti^b^tt^ACViiD-es 
^tL^1b^fe<h^*^^^*T*J5^^itT. a (I b) 

3 (XV) -c^*ttSft^»^8a^A#-(?S5»^, c 
tib<^b£^£d}£®*U Lt, j£ ( I b ) X*7fZ*iZ> 



In Formula, Y has same definition as Formula (lb), the Xl2 is di 
sassociating group. 

[0053] (XII) H-Ll -Xl3 

In Formula, Ll has same definition as Formula (lb), theXB is d 
isassociating group. 

[0054] (XIII) Y-Ll -Xl3 

In Formula, Y, Ll and Xl 3 have samedefinition as respective d 
escription above. 

[0055] tetrahydrofuran , dirrethylforrrarride , dimethylaceta 
mide , dichloromethane and acetonitrile are includedin example 
of organic solvent, potassium carbonate and triethylanine are 
included in example of base, reaction temperature is boiling 
point of solvent which usually is usedfrom- 20 °C As for 
reaction, reflux condition is desirable, reaction time is 1 0 rrin 
to 3-day period usually, is 1 day from preferably 1 hour. 

[0056] In place of compound which is shown with Formula (XII 
), compound whichunder base existing it reacts in organic 
solvent, is shown with corrpoundwhich is shown with below- 
mentioned Formula (XIV) with below-rnentionedFormula (XV) 
is synthesized, also production thing can do compound which 
isshown with Formula (XIII). 

[0057] (XIV) H-Ll -Xl4 

In Formula, Ll has same definition as description above,the Xl 
4 is convertible group in Xl3. 

[0058] (XV) Y-Ll -X14 

In Formula, Y, Ll and Xl4 have samedefinition as description 
above. 

[0059] It can produce compound which reacting in organic solv 
ent, is shown withthe compound which is shown with Formula 
(XIII) and compound which is shownwith Formula (VIII) with 
Formula (lb), tetrahydrofuran, dimemylfoirramde , 
dimethylacetamide , dichloromethane , chloroform and 
acetonitrileare included with in example of organic solvent, 
dichloromethane and chloroform are desirable, reaction 
temperature is boiling point of solvent which usually is 
usedfrom- 20 °C. As for reaction, reflux condition is 
desirable, reaction time is 1 0 rrin to 3-day period usually, is 1 
day from preferably 1 hour.' In addition, when it can procure 
compound which is shown with the Formula (XII) or Formula 
(XV) easily, it is possible also to produce corrpoundwhich is 
shown with Formula (lb) with these compound as starting 
material. 
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[006 0] 

Mb £83 1 <D£&) 1. 8-v^n^E;J-^£> (8.72g) 
£2. 73g(7)4-^x -;i/7x/-;U£75ml_0)7-t? h — h 'J 
;HCS»L, 6.62g<DKi£*';^A£J)D**:c, 
4BlPp l tt£tf Lfc&K. *S(ZJ:y ^SSlw'v 
*t^>£ao*T*£B E l^bLT2.62g0)4 , - (8-?o*5f-** 

-4-t7x-jl/ (1.8fg) 
£20mL£>^nn*JUA|C;iPU 0.61 gfl)4-y>fJl 

Ka*aET^xa»L. ssa$»8xfik but 

!.20g©<b**1 



1 H-NMR (300MHz. CDC 1 3) <5 1.4-1.7 (m. 8H). 1.8-2 
.00 (m. 4H), 3.26 (s, 6H). 3.99 (t. 2H). 4.32 (t, 
2H), 6.9-7.0 (m. 4H). 7.2-7.4 (m, 1H). 7.4-7.5 
(m, 2H). 7.5-7.6 On. 4H). 8.39 (d, 2H) 

FAB-MS (m/e) (M — Br)+=403 

[0061] mmm2] 

(1b£#320£j&) 1 C04 -7i-/l/7i/-il/ 

£4' - t Kn*y-4-f7i h 'JjH:| 



1H-NMR (300MHz. CDC 1 3) 51.4-1.7 (m. 8H). 1.8-2 
.00 (m, 4H). 3.20 (s. 6H). 3.93 (t. 2H). 4.28 (t, 

2H), 6.9-7.0 (m, 4H). 7.4-7.5 On, 2H). 7.5-7.7 

(m. 4H). 8.35 (d. 2H) 

FAB-MS (m/e) (M — Br)+=428 

[0062] mmm3] 

(its 3 o)£f$.) mmmini. s-v^d**^* 

1 . 1 0- v2 DDf^C, 4-7i"JI/7i; 

— ;u£4 - (4 -zfn^y 7i;-;n:, 4- 



FAB-MS (m/e) (M— C 1)^537 
[0063] [SgJEfil4] 

>Sl f 3-v3 — K^d/Ok, 4-7i-ii/7iy-;i 



[0060] 

[Working Exarrple(s)] [ Working Example 1] 

(Synthesis of compound 1)4- phenyl phenol of 1 ,8-di bromo o 
ctane (8.72g) and 2.73g was melted in acetonitrile of the75 ml, 
potassium carbonate of 6.62g was added Older reflux 4 hours 
after agitating, due to filtrationexcluding insoluble matter, 
crystallization doing in filtrate including hexane,it acquired 4- 
(8- bromo octyloxy)-4 - biphenyl of 2.62g. Next, it melted 4 - 
(8- bromo octyloxy)^4 - biphenyl ( 1 .81 g) which is acquired in 
chloroform ofthe 20 ml, 8-hour it agitated under reflux 
including 4-di methylamino pyridineof 0.6 1 g. reaction mixture 
was concentrated under vacuum, residue ethyl acetate , 
continuously after washing with acetone, recrystallization was 
done with the acetonitrile and compound 1 of 1 .20g was 
acquired 

lH-nmr (300 MHz , CDC13) 1 .4 - 1 .7 (m, 8H), 1 .8-2.00 (m, 
4H), 3.26 (s, 6H), 3.99 (t, 2H), 4.32 (t, 2H), 6.9-7.0 (m, 4H), 
7. 2- 7.4 (m, 1H), 7.4 - 7.5 (m, 2H), 7.5-7.6 (m, 4H), 8.39 (d, 
2H) 

FAB- MS (nVe) (M-Br)+=403 
[0061] [ Working Example 2 ] 

(Synthesis of compound 2) 4 - phenyl phenol of Working Exa 
mple 1 was changed into 4' - hydroxy-4 - biphenyl carbonitrile, 
compound 2 wassynthesized then to similar to Working 
Example 1. 

lH-nmr (300 MHz , CDC13) 1 .4 - 1 .7 (m, 8H), 1 .8-2.00 (m, 

4H), 3.20 (s, 6H), 3.93 (t, 2H), 4.28 (t, 2H), 6.9-7.0 (m, 4H), 
7.4 - 7.5 (m, 2H), 7.5-7.7 (m, 4H), 8.35 (d, 2H) 

FAB- MS (nVe) 0^Br)+=428 
[0062] [ Working Example 3] 

(Synthesis of compound 3) 1 ,8-di bromo octane of Working Ex 
ample 1 in 1,10-di chloro decane, 4 - phenyl phenol in 4 - (4 - 
bromophenyl) phenol, 4-di methyl arrino pyridinewas changed 
into 4-di ethyl amino pyridine, compound 3 was synthesized 
then to sirrilarto Working Example 1 . 

FAB- MS (nVe) (M-Cl}+-537 
[0063] [ Working Example 4] 

(Synthesis of compound 4) 1 ,8-di bromo octane of Working Ex 
ample 1 in 1,3- di iodo propane, 4 - phenyl phenol in 4 - (4 - 
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. ^li^^H <tS*ifcLTib£t)4££j£Lfcc> 
FAB-MS (m/e) (M— 1)^=389 
[0064] 

Ub£%!5 0£fi£) WjI?8-2 7 2 8 4^$fi. $>& 

(200050 lEKtD^&lciSCT. 4-tKn* 

)-$ja#»>*JU££fifcLfc. Sb*ifc4-(6-tKP 
*v^^vmy)-$IfB^W (2.52g) % £1 
.29g0N, N-v>f V^P t°;Ux^;UT5 >^15mL0)THF[z 

(5mL) £JSrFLT % S»T*5RP B 1«»Lfc 0 SKjS$« 

t1N-«rc3fc3*Lfc. *«HS«M+hy^A-Cffi* 
Lfc«. ^ixfJ^SETt^^L, SBttKISmLO) 
*DD*rt,A£jD*SSU l.22 g 04-v^^;uy = 

ETfcTSffiU »H**R»x^;u-cgfe;# LTO. 64g 



FAB-MS (m/e) (M — CI) + =429 

[0065] immme] 

mux* s>£\mmms.tmmzLTit£to6&mtzo 



FAB-MS (m/e) (M—C 1)^=477 
[0066] [S8JS«7] 

(1b£1fc7£f$) 4-fc Kp*v$JHS»^^^*DMFIC 

% ^pp^^;U7-trx- hJiTLt> s»t?5bib«» 
Lfc 0 £jkft£7ju::fci:)\ »bftfc*sa£>*y-</w:: 

aniTift*»ttlZLfco »btlfc*8JI£*to. 4-(4- 
tKP + yT-fmvl-SlfiJilfco »6*ifc4 
-(4-th t P*y^mv)-$liS (2.10g) 
. SI. 29gtf)N, N-v-f V^P t°;i/X^;UT 5 >£15mL<7) 
THFKSSSU 1.27g0^PP^Pt o ^->K^P'; KOOT 
HF^;^ (5mL) S*TLt, Sil"e5«IBaff Lfc. Eft 



rrethoxyphenyl) phenol, 4-di methylarnino pyridinewas 
changed into 4 - pyrrol idinopyri dine, compound 4 was 
synthesized then to similarto Working Exarrple 1 . 

FAB- MS (nVe) (M-I)+=389 
[0064] [ Working Exarrple 5] 

(Synthesis of compound 5) 4 - (6- hydroxy hexyloxy) - methyl 
benzoate was synthesized from 4 - hydroxybenzoic acid methyl 
Japan Itexanined Patent Publication Hei 8 - 27284 disclosure , 
or "Light is controlled next generation polymer * 
supermolecule ", accordingto method which is stated in The 
Society of Polymer Science, Japan corrpilation ( 2000 ) . 4- 
(6- hydroxy hexyloxy) - methyl benzoate (2.52g) which is 
acquired, it melted N, N- diisopropyl emylarrine of the 1 29g in 
THF of 15 ml, dripped THF solution (5 ml) of chloro propionyl 
chloride of the 1 .27g, 5 hours agitated with room temperature, 
reaction mixture was concentrated under vacuum, residue was 
melted inthe ethyl acetate, organic layer was washed with IN - 
hydrochloric acid After drying organic layer with sodium 
sulfate, it removed ethyl acetate under the vacuum, it melted in 
residue including chloroform of 15 ml, the5 hours it agitated 
under reflux ircliKlin^ You 
washed reaction mixture with IN - hydrochloric acid, after 
drying with sodium sulfate, youconcentrated under vacuum, 
residue was washed with ethyl acetate andthe compound 5 of 0. 
64g was acquired 

FAB- MS (rrVe) (M-Oy=429 

[0065] [ Working Example 6] 

(Synthesis of compound 6) Compound 6 was acquired making us 
e of 4 - hydroxybenzoic acid phenyl, then to similar to 
theWorking Example 5. 

FAB- MS (nVe) (M-Q>+-477 
[0066] [ Working Exarrple 7] 

(Compound 7 synthesis) It melted 4 - hydroxybenzoic acid met 
hyl in DMF, it agitated including potassium carbonate. It 
heated to 1 0 0 degrees, dripped chloro butyl acetate, 5 hours 
agitated with the room temperature. You opened reaction 
mixture to water, crystal which isacquired you heated to 5 0 
degrees in methanol and melted, added thel N- sodium 
hydroxide water solutioa 1 hour after agitating, reaction 
mixture was opened to water, theliquid was designated as acidity 
including concentrated hydrochloric acid crystal which is 
acquired was gathered, 4 - (4 - hydroxybutyl oxy) - benzoic acid 
wasacquired 4 - (4 - hydroxybutyl oxy) - benzoic acid (2. 1 Og) 
which is acquired, it melted N, N- diisopropyl ethyl arrine of 
thel .29g in THF of 1 5 ml, dripped THF solution (5 ml) of 
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15mL0£ PP*;UA£JjDtL;£PU 1. 22 g 0 4 - ^ 

;i/ 7 5 y e »; v > * jd i r assT x 5 r r B i»» l fc . 



1H-NMR (300MHz, CDC 1 3 ) 51.71 (bi\ 4H). 2.98 (t, 
2H), 3.16 (s. 6H). 4. OKt 2H), 4.08 (t,2H), 4.39 
(t. 2H). 6.37 (d. 1H), 6.93, (d. 2H). 7.02 (d, 2 
H), 7.53 (d,1H), 7.62 (d, 2H). 8.29 (d, 2H) 



chloro propionyl chloride of thel .27g, 5 hours agitated with 
room temperature, react i on mixture was concentrated under 
vacuum, residue was mdtedinthe ethyl acetate, or^nic layer 
was washed with IN - hydrochloric acid After drying organic 
layer with sodium sulfate, it removed ethyl acetate under 
the vacuum, it melted in residue including chloroform of 1 5 ml, 
the5 hours it agitated under reflux including 4-di methyl am no 
pyridine of 1.22g. You washed reaction mixture with IN - 
hydrochloric acid, after drying with sodium sulfate, 
youconcentrated under vacuum, residue was washed with ethyi 
acetate andthe compound 7 of 0.44g was acquired 

iH-nmr (300 MHz , CDC13) 1 .71 (br, 4H), 2.98 (t, 2H), 3. 
16 (s, 6H), 4.01(t, 2H), 4.08 (t,2H), 4.39 (t, 2H), 6.37 (d, 1H), 
6.93, (d, 2H), 7.02 (d, 2H), 7.53 (d,lH), 7.62 (d, 2H), 8.29 (d, 
2H) 



FAB-MS (m/e) 
(M — Cl)*=413 

[0067] mmms] 

(it£¥to8<D£tfL) / $ Is7^)is7\s—)\, J ? P »J K (0.58g 

) £1ml<BTHFl::;8#U *»T(cT5616«7fl>*2ir-» 
btifc4-(4- (3-^7 pd^d/^ ^ji/t^v) ^^;u 
t+v)-5Ifg (1.63g) i:N.N-v>TV^Pe;i/Xf 
;U7 5> (0.65g) <&THF»» (3mL) J»TLfe B 2B* 
H«#LfcaL 50mL(D^^y-^SDDil, ^dWsl 
«#Lrc<> &£»£3*ETI::T3»8U SBts^RHi 

*-y->/gf»x*;i,= 2/1 ) T?«BL, 1.28g(D4-( 

4-(3-^DP^D/v>rmv)^fmy)-s 

H^*^ >U£*#fc 0 *#bti^4-(4-(3-^PP^p 

/ w -f ^**-» ^ju** -» (i. 23 

g) IClOmLtf)^ PP^;UA^^JP7t^^L. 0.44g(D4- 
Sfc;* L TO. 98 g 0Mb 8 SSfco 



FAB-MS (m/e) (M— C l)+=427 

[0068] mmm9] 

(its & 9 0£f$.) mmmsiztii^T. *$s-)\,$7 
x j -mz&x. & t \tmmm s t mmz l t itsm 9 



FAB- MS (nYe) 
(]vK3)+=413 

[0067] [ Working Example 8] 

(Synthesis of compound 8) Methane sulfonyl chloride (0.58g) w 
as melted in THF of 1 ml, THF solution (3 ml) of 4 - (4 - (3- 
chloro propanoyl oxy) butyl oxy) - benzoic acid ( 1 .63g)and N, 
N- diisopropyl ethylamine (0.65g) which with under ice cooling 
are acquired with method of the Working Example 7 was dripped 
Furthermore 4 hours it agitated 2 hours after agitating, 
includingthe methanol of 50 ml. reaction mixture was 
concentrated under vacuum, residue was melted inthe ethyl 
acetate, organic layer was washed with water. After drying 
organic layer with magnesium sulfate, ethyl acetate was 
removed under thevacuum, residue was refined with silica gel 
chromatography (eluting liquid : hexane / ethyi acetate =2/1), 4 - 
(4 - (3-chloro propanoyl oxy) butyl oxy) - methyl benzoate of 
1 .28gwas acquired it melted in 4 - (4 - (3-chloro propanoyl 
oxy) butyl oxy) - methyl benzoate ( 1 .23g) which is acquired 
including chloroformof 10 ml, 6 hours it agitated under reflux 
including the4-di nxthylarrino pyridine of 0.44g. You washed 
reaction mixture with IN - hydrochloric acid, after drying with 
magnesium sulfate, youconcentrated under vacuum, residue was 
washed with ethyl acetate andthe compound 8 of 0.98g was 
acquired 

FAB- MS (nYe) (MO)*=427 
[0068] [ Working Example 9] 

(Synthesis of compound 9) In Working Example 8, methanol 
was changed into phenol, compound 9 wasacquired then to 
similar to Working Example 8. 
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FAB -MS (m/e) (M—C 1)^=489 

[0069] [mmm^ o] 

(it£fy 1 0 (D-gfS.) 3, 3, 4, 4. 5, 5, 6. 6, 7, 7. 8, 8, 8- h 'J 
$ (7. 28 g) , 2.58g<flN,N 

- v-f V tfjH^ JUT S >£3OmL0THF|::;g<g L . 2 
.54g0)^PD^Dt o ^>i$^P'j K0THF?g;$ (lOmL) 

RKxf^JgETtg^L, ^®^lc30mL<^^PP* 

;i/A^iD^?g^L, 2.44g(04-v^^;uTHy try v 

1 0£1#*; o 



iH-NMR (300MHz, CDC 1 3) 6 2.45 (m 2H), 3.22 (t. 2H 
). 3.25 (s, 6H). 4.37(t, 2H). 4.75 (t, 2H), 6.87 
(d, 2H), 8.78 (d. 2H) 

FAB-MS (m/e) (M— C l)+=541 

[0070] [mmmi 1] 

(ib£#n ^o)^m mmmi 0013,3,4,4,5,5,6,6,7 

, 7, 8, 8, 8- h Tii ?)\,*U-\-*'7 $ J -;u£3, 7, 1 1, I 
otft&lzLTitStyi iZSf&Ltzo 

IH-NMR (300MHz, CDC 1 3) 6 0.8-0.95 (m 15H). 1.0-1. 
75 (m, 24H), 3.11 (t, 2H), 3.26 (s. 6H), 4.06 (t, 
2H), 4.71 (t, 2H). 6.91 (d, 2H), 8.75 (d, 2H) 

FAB-MS (m/e) (M — CI)+=475 

[0071] mmmi 2] 

(it-Sty 1 2<D£tfl) mmWl 0 013.3,4,4,5.5,6,6,7 
, 7, 8. 8, 8- h U v^rt 7;u^-p-1-^-^7 £ y -;u£ * # ? r 

^<7Fio4 (*b*>t>* (&) w {z&tl. 'ikitmmm 

1 OtmmizLX itSty 1 



IH-NMR (300MHz, CDC 1 3) 6 0.94 (t. 3H), 1.75 On, 2 
H), 3.19 (t. 2H), 3.24(s, 6H). 3.42 (t. 2H). 4.26 
(t, 2H), 4.73 (t, 2H), 6.88 (d. 2H). 8.65 (d. 2H 

) 

FAB-MS (m/e) (M—C l)*=648 

[0072] [mmmi3] 



FAB- MS (nVe) (M-d}f=489 
[0069] [ Working Exanple 10] 

(Synthesis of compound 10) It melted N, N- diisopropyi ethyla 
nine of 3,3,4,4,5,5,6,6,7,7,8,8,8- trideca fluoro-1- octanol (7. 
28g) and 2.58g in THF of the30 ml, dripped THF solution ( 1 0 
ml) of chloro propiorryl chloride of 2.54g, 5 hours agitatedwith 
room temperature, reaction mixture was concentrated under 
vacuum, residue was melted inthe ethyl acetate, organic layer 
was washed with IN - hydrochloric acid After drying organic 
layer with sodium sulfate, it removed ethyl acetate under 
thevacuum, it melted in residue including chloroform of 30 ml, 
the5 hours it agitated under reflux including 4-di methyl ami no 
pyridine of 2.44g. You washed reaction mixture with 1N- 
hydrochloric acid, after drying with sodium sulfate, 
youconcentrated under vacuum, residue was washed with ethyl 
acetate andthe compound 1 0 of 0.50g was acquired 

]H-nmr (300 MHz , CDC13) 2.45 (m2H), 3.22 (t, 2H), 3.2 
5 (s, 6H), 4.37(t,2H),4.75 (t, 2H), 6.87 (d, 2H), 8.78 (d, 2H) 

FAB- MS (nVe) (M-G}+=54\ 
[0070] [ Working Exanple 1 1] 

(Synthesis of compound 11) 13,3,4,4,5,5,6,6,7,7,8,8,8- trideca 
fluoro-1- octanol of Working Example 10 was changed into 3,7, 
11,15- tetramethyl hexadecanol, compound 1 1 wassynthesized 
then to similar to Working Exanple 1 0. 

lH-nmr (300 MHz, CDCb) 0.8-0.95 (ml 5H), 1.0-1.75 ( 
m, 24H), 3.1 1 (t, 2H), 3.26 (s, 6H), 4.06 (t, 2H),4.71 (t, 2H), 6. 
93 (d, 2H), 8.75 (d,2H) 

FAB- MS (rtfe) (M-Gy=475 
[0071] [ Working Exanple 12] 

(Synthesis of compound 12) 13,3,4,4,5,5,6,6,7,7,8,8,8- trideca 
fluoro-1- octanol of Working Example 10 was changed into 
Megafac Fl 04 ( Dainippon Ink & Chemicals Inc. (DB 69-057- 
45 1 2) make), compound 1 2 wassynthesized then to similar to 
Working Example 1 0. 

lH-nmr (300 MHz , CDQ3) 0.94 (t, 3H), 1 .75 (m, 2H), 3. 

19 (t, 2H), 3.24<s, 6H), 3.42 (t, 2H),4.26 (t, 2H),4.73 (t, 2H), 6. 
88 (d, 2H), 8.65 (d, 2H) 

FAB^MS (nVe) (M-C1>^=648 
[0072] [ Working Exanple 13] 
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(itSfy 1 3 <D£f$.) 1 O 13, 3. 4, 4. 5, 5, 6. 6. 7, 7 

,8, 8. 8-h 'J-T*?JU*D-1-;)-$*y — L/Xf D 

FAB-MS (m/e) (M — Cl)*=563 
[00 7 3] t3IJ6«1 4] 

(1b£1fc 1 4 0>£l$) 3, 3, 4, 4, 5. 5, 6, 6, 7, 7, 8, 8, 8- h x ) 
Til? $ y -){, (5.96g) £30mLO)t:'J 
y>l:MU 3.8O g 0)iglb k>;i/$iDit, S;i"ei0 

^£&ETT;*®£ L % 3, 3, 4, 4, 5, 5, 6. 6. 7, 7, 8, 8, 8- h 

Sfi»f::»fc. » btlfc3, 3. 4. 4. 5, 5. 6. 6, 7, 7. 8, 8. 8- h 
Uf a^/UTl-D-l-^^nz-p- hJI/X>>Ut,7fc*— h ( 
0.51g) ^10mL<7)^DP/twUAI^>S^L. O.12g<04- 

■eSfc* L TO. 1 1 g OMt£* 1 4 * fcfc. 



1H-NMR (300MHz, CDC 1 3) 5 2.33 (s, 3H). 3.75 (m, 2 
H). 3.22 (s, 6H), 4. 77 a, 2H), 6.87 (d. 2H). 7.14 
(d. 2H). 7.76 (d, 2H), 8.45 (d. 2H) 

FAB-MS (m/e) (M — Tos)*=428 
[0074] [§glfi« 1 5 ] 

Ht£%f 1 5 <D£f$) SJ£#ij 1 4 03. 3, 4, 4, 5, 5. 6. 6. 7. 
7, 8, 8, 8- h l J 7*7)1*0-1-** $ y — Jl*£3. 7. 1 1. 15 
-f h7/f^iff*y-;u:til, »l*3g!6«l4 

FAB-MS (m/e) (M — Tos)*=403 
[00 7 5] [SIMM 6] 

(aKBMAAM9PHg<0R1B) 0 0 um* ^^X2 

7 Omm x 1 0 0mm<7) h 'J Tir f ;i/t;i/P~X 74 )\, 
A (73>-;*, I±¥S7-f;^ (ft) §|) 

(MP-203. (ft) S) SO. 5iim(DH* 

x^;i,>rh> (4008135) Iz. TISOf^XziT-f ^ 
#Efifl;£*3 (DLC) 10 0SSSL TIBfl>7^*^* 

(M-3) 10ffi«tt ,| Jy-'>AS*»^ 



(Synthesis of conpound 13) Working Exarrple 1013,3,4,4,5,5, 
6,6,7,7,8,8,8- trideca fluoro-1- octanol was changed into 
cholesterol, conpound 1 3 was synthesized thento similar to 
Working Example 10. 

FAB- MS (rr/e) (M-d)+=563 

[0073] [ Working Example 14] 

(Synthesis of compound 14) It melted 3,3,4,4,5,5,6,6,7,7,8,8,8- 
trideca fluoro-1- octanol (5.96g) in pyridine of 30 ml, 1 day it 
agitatedwith room temperature including tosyl chloride of 3. 
80g. You opened reaction mixture to IN -hydrochloric acid, 
extracted with ethyl acetate. After drying organic layer with 
sodium sulfate, ethyl acetate was removed under the vacuum, 3, 
3,4,4,5,5,6,6,7,7,8,8,8- trideca fluoro-1- octyl- p- toluene 
sulfonate was acquired in quantitative, it melted 33,4,4,5,5,6, 
6,7,7,8,8,8- trideca fluoro-1- octyl- p- toluene sulfonate (0. 
51g) which is acquired in chloroform of thelO ml, 5 hours it 
agitated under reflux including 4-di rrethylarnino pyridine ofthe 
0. 1 2g. reaction mixture was concentrated under vacuum, 
residue was washed withthe ethyl acetate and compound 14 of 0. 
1 lg was acquired 

lH-nrrr (300 MHz , 0X13) 2.33 (s, 3H), 3.75 (m, 2H), 3. 

22 (s, 6H), 4.77(1, 2H), 6.87 (d, 2H), 7.14 (d, 2H), 7.76 (d, 2H), 
8.45 (d, 2H) 

FAB- MS (rr/e) (M-Tos)+-428 
[0074] [ Working Exanple 15] 

(Synthesis of compound 15) 3,3,4,4,5,5,6,6,7,7,8,8,8- trideca fl 
uoro-1- octanol of Working Example 14 was changed into 3,7, 
1 1,15- tetramethyl hexadecanol, compound 1 5 wassynthesized 
then to similar to Working Exarrple 14. 

FAB- MS (rr/e) (M-Tos}+=403 

[0075] [ Working Exanple 16] 

(Appraisal of liquid crystal tilt angle controlling ability) It used t 
riacetylcellulose film ( Fujitac and Fuji Photo FilmCo. Ltd 
(DB 69-053-6693) make) of thickness 100 m and size 270 
mmxlOOmmas support. It applied alkyl rnodifl cation poly 
vinyl alcohol ( MPa-203 and Kuraray Co. Ltd (DB 69-053- 
6750) make) to thickness of 0.5 mon support, driedand 
rubbing treatment . Next, in methylethyl ketone (400 parts by 
weight), below-mentioned discotic liquid crystal conpound 
(DLQ100 parts by weight , below-rrEntionedfluonne type 
monomer M - 1 and blend 1 part by weight of M - 2, after 
applying liquid which meltsthe below-mentioned rx)lyfunctional 
monomer (M -3)10 parts by weight and quaternary salt which 
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[O 0 7 6] 

[1k 2 1] 



DLC 




consists of pyridinium derivativemaking use of bar coater, it 
dried with roomterrperature. Heating paint layer to degree of 
125, orientation doing liquid crystal conpound,cooling 
substrate quickly to roomterrperature, it locked oriented stated 
average tilt angle of liquid crystal molecule was calculated and, 
by measuring theangle of direction where retardation of thin 
film which is acquiredbecorres minimum 

[0076] 

[Chemical Formula 21] 



[0 0 7 7] 
Ut2 2] 
M-l 

CH 2 =CH C 3 H 7 

COO ~(CH 2 ) 2 -N-S0 2 -C e F 17 

M-2 

CH 2 =9H CpH 3 

COO -(CHaCHp)! — (CHgCHO^ -(CH^O),, — H 



[0077] 

[Chemical Formula 22] 



[0 0 7 8] 
Hb2 3] 

M " 3 9H 2 0 -(CHaCH^ -CO -CH=CH 2 

C 2 H 5 -CJ -CH 2 0-(CH 2 CH2) y -CO-CH=CH 2 
CH 2 0 -(CHjCH^ -CO-CH=CH 2 



[0078] 

[Chemical Formula 23] 



x+y+z=1 
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[0079] 



ffiffl«»«U9»J muM (ttSA'EJl'tt) Use inclined regulator addition quantity (Anti- liquid crystal m 

ole ratio ) average tilt angle 
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